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(57) ABSTRACT

Embodiments of the present invention address deficiencies of
the art in respect to server-side processing and provide a novel
and non-obvious method, system and computer program
product for performing server-side translation for custom
application support in client-side scripts. In an embodiment
of'the invention, a method for supporting custom applications
in client-side scripts can be provided. The method can include
retrieving a client-side script, for execution in a client-envi-
ronment and detecting an incompatibility of the retrieved
client-side script resulting from a dependency of the client-
side script upon an expected occurrence of an event in the
client-environment. Thereafter, the retrieved script can be
rewritten to manually invoke the expected event in the client-
environment. Finally, the rewritten script can be compiled
and cached, and the compiled and cached rewritten script can
be delivered to the client-environment for execution therein.

6 Claims, 3 Drawing Sheets
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SERVER-SIDE TRANSLATION FOR CUSTOM
APPLICATION SUPPORT IN CLIENT-SIDE
SCRIPTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of server-side
processing and more particularly to server-side translation for
custom application support in client-side scripts.

2. Description of the Related Art

Internet server technology and web applications that use
asynchronous Javascript (AJAX) and extensible markup lan-
guage (XML) have become recently popular as developers
have enjoyed enhanced user experience as well as significant
performance gains. AJAX applications create a bridge by
which a web browser can interact with the server to make
partial page changes without reloading the entire web page.
The asynchronous nature of AJAX allows multiple heteroge-
neous changes to occur simultaneously while also keeping
main content on the page continuously visible to the end user.
Unfortunately, web browsers have not yet been instrumented
to keep up with new client environments, such as AJAX. As a
result, supplemental applications need to overcome browser
deficiencies and lack of support for web applications running
in new client environments, including AJAX.

AJAX applications can exhibit adverse effects when inter-
acting with applications that have been written exclusively for
server-side processing, including legacy applications written
before AJAX programming models were developed. As a
result, certain applications do not function correctly when
used within an AJAX wrapping application, especially when
a web application server serves up multiple applications
through an AJAX interface.

For instance, if an application uses paradigms that are only
realized in a non-AJAX environment, such as a browser
“load” event, the application will not work correctly if script/
markup is requested asynchronously by the web application
server. If the application contains an “onload” handler for the
“load” event, but is requested asynchronously through an
“XmlHttpRequest”, the result when the Javascript code in the
application server loads the response markup into the page
will be that the markup will never run its “onload” handler
because the “load” event has already been fired by the
browser when the page was initially loaded.

While there are current techniques of executing these
“onload” handlers manually, the problem occurs when the
markup is returned multiple times since the handler may
execute correctly the first time, but returns immediately on all
subsequent requests since prior execution. For instance, on
the “load” event, calling a Javascript function parses the page
markup and adds functionality to markup found on the page.
The parser would be able to run on the first application that
was loaded, but not on any subsequent applications because
the parser would detect prior execution.

In order to adequately recover from the above situation, the
“onload” handler must be function appropriately within an
AJAX environment. While prior attempts include managing
script processing on the client, the code required is compli-
cated and tedious to execute without sacrificing performance
on the client. While the client-side code parses and rewrites
the “onload” handler, utilizing current techniques can
decrease performance gains from AJAX,

An additional drawback of rewriting scripts on the client-
side includes providing benefit to only the current user in the
current browser. Therefore, the server would lack any aware-
ness of the improvement made to the “onload” handler in
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2

order to make the handler work within the AJAX environ-
ment. As a result, multiple users using multiple browsers
would not benefit from the improved function. Disadvantages
of rewriting scripts on the client-side can also occur in other
environments other than AJAX.

Current techniques on the client-side are limited to improv-
ing functions within a client-side environment that cannot
inherently support all programming paradigms. Therefore,
there is a need to overcome the deficiencies with the prior art
and more particularly for a more efficient way to support
server-side translation of client-side scripts.

BRIEF SUMMARY OF THE INVENTION

Embodiments of the present invention address deficiencies
of the art in respect to server-side processing and provide a
novel and non-obvious method, system and computer pro-
gram product for performing server-side translation for cus-
tom application support in client-side scripts. In an embodi-
ment of the invention, a method for supporting custom
applications in client-side scripts can be provided. The
method can include retrieving a client-side script, for execu-
tion in a client-environment and detecting an incompatibility
of'the retrieved client-side script resulting from a dependency
of the client-side script upon an expected occurrence of an
event in the client-environment. Thereafter, the retrieved
script can be rewritten to manually invoke the expected event
in the client-environment. Finally, the rewritten script can be
compiled and cached, and the compiled and cached rewritten
script can be delivered to the client-environment for execu-
tion therein.

In another embodiment of the invention, a data processing
system can be configured for translating client-side scripts.
The system can include a memory, a processor and server-
side processing logic executing in the memory by the proces-
sor. The logic can include program code enabled to retrieve a
client-side script, for execution in a client-environment, to
detect an incompatibility of the retrieved client-side script
resulting from a dependency of the client-side script upon an
expected occurrence of an event in the client-environment
and, to rewrite the retrieved script to manually invoke the
expected event in the client-environment.

Additional aspects of the invention will be set forth in part
in the description that follows, and in part will be obvious
from the description, or may be learned by practice of the
invention. The aspects of the invention will be realized and
attained by means of the elements and combinations particu-
larly pointed out in the appended claims. It is to be understood
that both the foregoing general description and the following
detailed description are exemplary and explanatory only and
are not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute part of this specification, illustrate embodi-
ments of the invention and together with the description,
serve to explain the principles of the invention. The embodi-
ments illustrated herein are presently preferred, it being
understood, however, that the invention is not limited to the
precise arrangements and instrumentalities shown, wherein:

FIG. 1is a pictorial illustration of a process for performing
server-side translation for custom application support in cli-
ent-side scripts;
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FIG. 2 is a schematic illustration of a server-side translation
data processing system configured for custom application
support in client-side scripts; and

FIG. 3 is a flowchart illustrating a process for performing
server-side translation for custom application support in cli-
ent-side scripts.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention provide a method,
system and computer program product for performing server-
side translation for custom application support in client-side
scripts. In accordance with an embodiment of the present
invention, script logic can be rewritten for execution in het-
erogeneous browser environments. Specifically, markup can
be parsed to identify a script dependent upon an occurrence of
a browser environment event when interpreted and/or
executed in the browser environment. Thereafter, the identi-
fied script can be rewritten to ensure manual invocation of the
browser environment event. In this regard, before delivering
the markup to the browser environment for rendering and
execution, a directive manually invoking the environment
event can be inserted into the identified script. Thereafter, the
markup with re-written script can be forwarded to the browser
environment for rendering and execution. Consequently,
despite the dependency of the script on the possible but not
guaranteed occurrence of the browser environment event, the
script still can be processed by ensuring the occurrence of the
expected event.

In illustration, FIG. 1 pictorially depicts a process for per-
forming server-side translation for custom application sup-
port in client-side scripts. As shown in FIG. 1, individual ones
of computing clients 170 can request client side scripts 120 as
part of requests for markup from a content source (not shown)
over data communication network 180 for rendering in a
hosted browser environment. Server-side processor 130
executing in memory in a computing system can apply a
translation grammar 110 to a retrieved client side script 120
requested by an individual one of the computing clients 170 to
dictate the manner of translation (rewriting) of the retrieved
client-side script 120.

In this regard, after retrieving a client-side script 120 asso-
ciated with requested markup requested by a requesting one
of the computing clients 170, the server-side processor 130
can detect an incompatibility of the retrieved client-side script
120 resulting from a dependency of the client-side script 120
upon the occurrence of an expected event in the browser
environment of the requesting one of the computing clients
170. Thereafter the server-side processor 130 can rewrite the
retrieved client-side script 120 into a translated script 160
based on translation filters 140 and translation grammar 110.
In particular, the translation filters 140 can include dynamic
filter expressions and/or lists of identifiers of pre-built filters.
In either case, the translation filters 140 specify how the
retrieved client-side script 120 is to be parsed and translated
in order to manually invoke an event whose occurrence is
expected for the proper functioning of the client-side script
120.

Thereafter, the translated script 160 can be stored in a cache
150 of translated scripts ready to be sent to the requesting one
of the computing clients 170. As such, the translated script
160 can be repeated served to others of the computing clients
170 requesting the same client-side script 120. It will be
recognized by the skilled artisan, then, that the server-side
processor 130 can accomplish a scalable, centralized, and
dynamic method of providing custom client-side application
support by translating client-side script code into a compat-

10

15

20

25

30

35

40

45

50

55

60

65

4

ible form that allows successtul implementation by the client
environment, such as an AJAX environment.

The process illustrated in connection with FIG. 1 can be
performed within a server-side translation data processing
system. In further illustration, FIG. 2 schematically shows a
server-side translation data processing system configured for
custom application support in client-side scripts. The system
can include a host server such as a web server 230 executing
in a computing platform including one or more computers,
each with a processor and memory. The web server 230 can be
coupled to both a client-side script data storage 225 and a
translated script data storage 235. A client browser executing
in a client computer 215 providing a custom client environ-
ment 210, such as an AJAX configured browser environment,
further can be communicatively coupled to the web server
230 over a computer communications network 220. Finally, a
server-side processor 270, having a parser 255, translator 260,
and reverse-parser 265 can be coupled to a translation server
250. Notably, translated script data storage 235 housing cop-
ies of translated scripts 280 further can be provided.

In operation, the custom client environment 210 can send a
translation request 240 of a client-side script 290 referenced
in markup for rendering in the custom client environment 210
to the web server 230 through the computer communications
network 220. In this regard, the translation request 240 can
include a URL link pointing to the client-side script 290, such
as a javascript, stored in the client-side script data store 225 of
the web server 230. The server-side processor 270 by way of
the parser 255 can parse the client-side script 290 into parsed
tokens. Thereafter, the translator 260, by reference to a table
as an example, can translate the parsed tokens of the client-
side script 290 to determine whether or not an incompatibility
of the client-side script 290 exists resulting from a depen-
dency of the client-side script 290 upon an expected occur-
rence of an event in the custom client-environment 210.

To the extent that an incompatibility is determined, the
server-side processor 270 can rewrite the client-side script
290 through the modification of the tokens, the deletion of
particular ones of the tokens, or insertion of new tokens, in
order to configure a translated form of the client-side script
290 to manually invoke the expected event in the custom
client-environment 210. Finally, the server-side process 270
through reverse-parser 265 can reconstruct the translated
form of the client-side script 290 from the new set of tokens
and the server-side process 270 can return the translated script
280 to the web server 230 for distribution to the custom client
environment 210.

The achieve the functionality described herein, the server-
side processor 270 can include computer usable program
code which when executed in memory by a processor of a
computing platform, can be enabled to provide custom client-
side application support on the server-side. In illustration of
the operation of the program code of the server-side processor
270, F1G. 3 is aflowchart illustrating a process for performing
server-side translation for custom application support in cli-
ent-side scripts. Starting in block 310, a script request embed-
ded in markup to be served to a client requesting the markup
for rendering in a client side browser environment can be
received in the server-side processor for translation.

The request can include an original client-side script URL.
Based upon the original client-side script URL, the server can
access a script referenced by the original client-side script
URL for translation. It will be recognized by the skilled
artisan that the original client-side script URL alternatively
can reference the same server hosting an application utilizing
the script, or the original client-side script URL can reference
a different server than the server hosting the application uti-
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lizing the script. In either case, in block 315 filter parameters
can be extracted from the request in conjunction with the
original client-side script URL and can include dynamic filter
expressions using custom expression language or a list of
identifiers of pre-built filters already existing on the server.
For example, a request can take the exemplary form as
follows
“http://myserver.domain.com/wps/portal/
translatorServlet?url=http/myserver. domain.com/wps/
portal/mylJavascript.js&filters=AJAX _filter”
that includes both a specification of the original client-side
script URL referencing the Javascript entitled “mylJavas-
cript.js” and also the filter parameters “AJAX_filter” refer-
encing a pre-built filter for the AJAX browser environment.
Next, in decision block 320, if an already-translated form of
the script is present in the server cache store (data store), the
server can send the cached translated script to the client, as
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operations include, but are not limited to, simple operations
like creating, modifying, and deleting nodes in the AST, and
even include allowing more complicated operations like reor-
ganizing or restructuring the AST according the patterns/
rules being applied.

Ifthere are pre-existing filters to be used as directed by the
request parameters, then in block 355 the filter can be applied
to the AST. Applying a filter can include walking the AST of
ajavascript code, and upon seeing a specified pattern, can add
an additional sub tree inthe AST. Next in block 360, areverse-
parser or translator that walks the tree and outputs script can
transform the AST into a rewritten version of javascript that
has been translated based on the applied filters. Thus, a func-
tional javascript can be produced to properly execute in the
client-environment, such as an AJAX environment. For
exemplary purposes, a “before” and “after” pseudo-javascript
is given below in Table 1.

TABLE 1

Before Translation

After Translation

<script>

var node =
document.getElementById(‘someld
5

node.addEventListener(“load”,
functionPointer);
//mode.addEventListener is a W3C
standard API, but this would be
node.attachEvent in Internet
Explorer

</script>

<img src="/path/to/my/image.png”
onload="callMyFunction( )”/>

<script>

var node = document. getElementByld(‘someld’);
node.addEventListener(“load”, functionPointer); //
node.addEventListener is a W3C standard API, but this would be
node.attachEvent in Internet Explorer

// This next statement is added by the translator
CLIENT__ENVIRONMENT.addListener(node, “load”, functionPointer);
</script>

<img src="/path/to/my/image.png” onload="callMyFunction( )”
id="translatorAddedUniqueID”/>

<!-- Script added by translator below -->

<script>

var node = document. getElementByld(‘translatorAddedUniqueID”);
CLIENT__ENVIRONMENT.addListener(node, “load”, “callMyFunction™);
</script>

illustrated in block 370. In this regard, each cached and trans-
lated script can have a unique identifier allowing ready access
to the translated script. Thus, a client-side script may have
been translated multiple times by different filters, and the
server cache may keep a single copy of each of these trans-
lated scripts in the cache store for later retrieval.

In decision block 320, if there is no pre-existing cached
translated script, the server-side processor in block 325 can
load a translation grammar necessary to instruct a parser in
parsing the client-side script, depending on type and language
of the script. For instance, the translation grammar can be
provided as input to the parser. With the relevant grammar
dictating the parsing, the content of the client-side script can
be read and in block 330, the client-side script can be parsed
according to the translation grammar. Next in block 335,
based on the grammar, tokens can be created for the parsed
client-side script. In block 340, an abstract syntax tree (AST)
can be constructed by the parser while the parser reads the
created tokens. The AST can provide a raw hierarchy of the
client-script script with flexible nodes that can be manipu-
lated depending on which filter is used on the AST.

In decision block 345, if there is not a pre-existing filter to
be used, a custom filter can be generated, as shown in block
350, depending on the parameters passed by the client, which
may include dynamic filter expressions that comply with
custom filtering language that provides patterns and rules for
the translator to walk and modify the AST. The filter can
include a set of patterns/rules, and expressions that walk
through the AST in order to find nodes that satisfy the pat-
terns/rules. Applying the filter can include applying a given
expression to the node for manipulation. For example, filter
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The first column in Table 1 above shows the original client-
side script before translation. When the server-side processor
translates the client-side script, both the “addEventListener”
call and the onload attribute on the “<img> element” can be
detected by applying the filter. An exemplary way for to apply
the filter can include adding additional script code and calling
a client-side Application Programming Interface (API) that
the environment exposes for getting notifications about these
types of listeners so that it can execute them manually. There-
after, in block 365, the translated script can be stored locally
on the server in a cache store. Finally in block 370 the trans-
lated script can be sent to the client that can be executed in the
particular client environment, such as AJAX environment.

Essentially without any complicated code on the client
side, an exemplary embodiment can accomplish a scalable,
centralized, and dynamic method of providing custom client-
side application support on the server side by translating
client-side script code into a form that makes the rewritten
script perform as expected by the client environment, such as
AJAX environment.

Notably, in one embodiment, the client-side script can
reside on the same server that is doing the translation. In cases
where a web page executes a script that resides on another
domain, the web page usually can make a request through a
proxy on its own domain. Alternatively, when the client
requests a translated version of the script, the server can
forward the specific request to a translation server behind the
scenes so that the translation server can translate scripts for
the web server, which can subsequently send the translated
script back to the client. From the client’s perspective, the
web server implements the translation even though another



US 9,292,282 B2

7

translator server is actually doing the translation. Either
embodiment can be implemented to support server-side
translation of client-side script code.

Embodiments of the invention can take the form of an
entirely hardware embodiment, an entirely software embodi-
ment or an embodiment containing both hardware and soft-
ware elements. In a preferred embodiment, the invention is
implemented in software, which includes but is not limited to
firmware, resident software, microcode, and the like. Further-
more, the invention can take the form of a computer program
product accessible from a computer-usable or computer-
readable medium providing program code for use by or in
connection with a computer or any instruction execution sys-
tem.

For the purposes of this description, a computer-usable or
computer readable medium can be any apparatus that can
contain, store, communicate, propagate, or transport the pro-
gram for use by or in connection with the instruction execu-
tion system, apparatus, or device. The medium can be an
electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system (or apparatus or device) or a propaga-
tion medium. Examples of a computer-readable medium
include a semiconductor or solid state memory, magnetic
tape, a removable computer diskette, a random access
memory (RAM), a read-only memory (ROM), a rigid mag-
netic disk and an optical disk. Current examples of optical
disks include compact disk-read only memory (CD-ROM),
compact disk-read/write (CD-R/W) and DVD.

A data processing system suitable for storing and/or
executing program code will include at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local memory
employed during actual execution of the program code, bulk
storage, and cache memories which provide temporary stor-
age of at least some program code in order to reduce the
number of times code must be retrieved from bulk storage
during execution. Input/output or I/O devices (including but
not limited to keyboards, displays, pointing devices, etc.) can
be coupled to the system either directly or through interven-
ing I/O controllers. Network adapters may also be coupled to
the system to enable the data processing system to become
coupled to other data processing systems or remote printers or
storage devices through intervening private or public net-
works. Modems, cable modem and Ethernet cards are just a
few of the currently available types of network adapters.

I claim:
1. A method for performing server-side translation for sup-
porting custom applications in client-side scripts comprising:
retrieving a client-side script, for execution in a client-
environment;
detecting an incompatibility of the retrieved client-side
script with the client-environment, resulting from a
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dependency of the client-side script upon an expected
occurrence of an event in the client-environment; and,

rewriting the retrieved client-side script to manually invoke
the expected event in the client-environment.

2. The method of claim 1, further comprising:

compiling the rewritten retrieved client-side script;

caching the rewritten retrieved client-side script; and

delivering the compiled and cached rewritten retrieved cli-
ent-side script to the client-environment for execution
therein.

3. A data processing system configured for translating cli-
ent-side scripts comprising:

a memory;

a processor; and

server-side processing logic executing in the memory by

the processor, the server-side processing logic compris-
ing program code enabled to retrieve a client-side script,
for execution in a client-environment, to detect an
incompatibility of the retrieved client-side script with
the client-environment, resulting from a dependency of
the client-side script upon an expected occurrence of an
event in the client-environment and, to rewrite the
retrieved client-side script to manually invoke the
expected event in the client-environment.

4. A computer program product comprising a computer
usable medium, where the medium does not include a signal,
embodying computer usable program code for supporting
custom applications in client-side scripts, the computer pro-
gram product comprising:

computer usable program code for retrieving a client-side

script;

computer usable program code for detecting an incompat-

ibility of the retrieved client-side script with the client-
environment, resulting from a dependency of the client-
side script upon an expected occurrence of an event in
the client-environment; and

computer usable program code for rewriting the retrieved

client-side script to manually invoke the dependency to
the expected event in the client-environment.

5. The computer program product of claim 4, further com-
prising computer usable program code for compiling the
rewritten retrieved client-side script, caching the rewritten
retrieved client-side script, and delivering the compiled and
cached rewritten retrieved client-side script to the client-en-
vironment for execution therein.

6. The data processing system of claim 3, wherein the
server-side processing logic further comprises program code
enabled to compile the rewritten retrieved client-side script,
to cache the rewritten retrieved client-side script, and to
deliver the compiled and cached rewritten retrieved client-
side script to the client-environment for execution therein.

#* #* #* #* #*



